WHAT IS CLAIMED IS: 



1. A method of preparing a sample of silicon for chemical analysis, wherein 
the method is performed in a reaction system that includes an outer container and an 
inner container disposed within the outer container, the method comprising: 

adding a volume of a solvent to the inner container; 
adding the sample of silicon to the inner container; 
adding a volume of hydrofluoric acid to the outer container; 
adding a volume of nitric acid to the outer container; and 

applying heat to the reaction system to vaporize at least some of the hydrofluoric 
acid and nitric acid and to dissolve at least some of the vaporized hydrofluoric acid and 
nitric acid into the solvent. 

2. The method of claim 1, wherein the solvent is deionized water. 

3. The method of claim 1, wherein the reaction system includes a lid, and 
wherein applying heat to the reaction system includes applying heat to the lid of the 
reaction system. 

The method of claim 1, wherein heat is applied to the reaction system with 



4. 

a lamp. 
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5. The method of claim 4, wherein the lamp is an incandescent lamp. 

6. The method of claim 1, wherein applying heat to the reaction system 
includes heating the lid of the reaction system to a temperature of less than or equal to 
approximately 120 degrees Celsius. 

7. The method of claim 6, wherein heating the lid of the reaction system to a 
temperature of less than or equal to approximately 120 degrees Celsius includes heating 
the lid of the reaction system to a temperature of less than or equal to 120 degrees Celsius 
to digest the silicon sample, and further comprising drying the digested silicon sample 
after digesting the silicon sample by heating the lid of the reaction system to a 
temperature of between approximately 40 and 1 10 degrees Celsius. 

8. The method of claim 1, wherein applying heat to the reaction system 
includes heating the acid in the outer container to a temperature of between 
approximately 20-80 degrees Celsius. 

9. The method of claim 1, wherein the nitric acid and hydrofluoric acid are 
purified by sub-boiling distillation before being dissolved into the solvent. 
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10. The method of claim 1, wherein the reaction system includes a lid, and 
further comprising at least partially sealing the lid before applying heat to the reaction 
system. 

11. The method of claim 10, further comprising completely sealing the lid 
before applying heat to the reaction system. 

12. The method of claim 1, wherein the inner container is disposed on a stand 
contained within the outer container. 

13. The method of claim 1, wherein the inner container and outer container are 
made of perfluoroalkoxy (PFA) plastic. 

14. The method of claim 1, wherein the reaction system includes a lid and heat 
is applied to the reaction with a lamp, and further comprising partially covering the lid 
with a mask while applying heat to the reaction system. 

15. The method of claim 14, further comprising removing the mask after 
applying heat for a first time interval, and then removing the mask and applying heat for 
a second time interval to dry the sample. 



24 



16. The method of claim 15, wherein the lid is heated to approximately the 
same temperature for the first time interval and the second time interval. 

17. The method of claim 15, wherein the mask shields the inner container from 
direct illumination by the light emitted by the lamp. 

18. The method of claim 1, wherein applying heat to the reaction system 
includes simultaneously applying heat to the lid of the reaction system and to a bottom 
surface of the outer container. 

19. The method of claim 18, wherein heat is applied to the bottom surface of 
the outer container with a hot plate. 

20. The method of claim 1, further comprising regulating the pressure within 
the outer container while applying heat to the reaction system. 

21. The method of claim 20, wherein regulating the pressure within the outer 
container includes regulating the pressure via a check valve coupled to an outlet formed 
in the outer container. 
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22. The method of claim 20, wherein regulating the pressure includes 
maintaining the pressure in a range between 750 mm Hg and 770 mm Hg. 

23. A method of preparing a sample of silicon for chemical analysis, wherein 
the method is performed in a reaction system including an outer container, an inner 
container, and a lid for at least partially sealing the outer container, the method 
comprising: 

adding the sample of silicon to the inner container; 
adding a volume of deionized water to the inner container; 
adding a volume of hydrofluoric acid to the reaction system; 
adding a volume of nitric acid to the reaction system; 
at least partially sealing the outer container with a lid; and 
applying heat to the lid of the reaction system. 

24. The method of claim 23, wherein the volume of hydrofluoric acid is added 
to the outer container, and wherein applying heat to the lid of the reaction system 
vaporizes at least some of the hydrofluoric acid to dissolve at least some of the 
hydrofluoric acid into the deionized water. 
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25. The method of claim 23, wherein the volume of nitric acid is added to the 
outer container, and wherein applying heat to the lid of the reaction system vaporizes at 
least some of the nitric acid to dissolve at least some of the nitric acid into the deionized 
water. 

26. The method of claim 23, wherein applying heat to the lid includes applying 
heat to the lid with a lamp. 

27. The method of claim 23, wherein applying heat to the lid includes applying 
a mask to the lid and heating the reaction system for a first period of time, and then 
removing the mask and applying heat for a second period of time. 

28. The method of claim 23, further comprising applying heat to a bottom 
surface of the outer container at the same time heat is applied to the lid. 
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29. A method of preparing a sample of silicon for chemical analysis, wherein 
the method is performed in a reaction system including an outer container, an inner 
container, and a lid for at least partially sealing the outer container, the method 
comprising: 

adding a volume of deionized water to the inner container; 
adding the sample of silicon to the inner container; 
adding a volume of hydrofluoric acid to the outer container; 
adding a volume of nitric acid to the outer container; 
at least partially sealing the outer container with the lid; and 
applying heat to the reaction system by at least partially illuminating the lid of the 
reaction system with a lamp. 

30. The method of claim 29, wherein at least partially illuminating the lid of the 
reaction system with a lamp includes positioning a mask between the lamp and the 
reaction system that at least partially masks the inner container for a first heating interval, 
and then removing the mask for a second heating interval. 
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31. A method of preparing a sample of silicon for chemical analysis, wherein 
the method is performed in a reaction system including an outer container and an inner 
container, the method comprising: 

adding a volume of deionized water to the inner container; 
adding the sample of silicon to the inner container; 
adding a volume of an acid to the outer container; 
at least partially sealing the outer container; and 

applying heat to the reaction system by illuminating the reaction system with a 

lamp. 

32. The method of claim 31, wherein adding a volume of an acid to the outer 
container includes adding a volume of hydrofluoric acid and a volume of nitric acid to the 
container. 

33. The method of claim 31, the reaction system including a lid, wherein 
applying heat to the reaction system includes applying heat to the lid of the reaction 
system. 
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34. A system for digesting a sample of silicon for analysis, the system 
comprising: 

an outer container configured to hold a volume of an acid solution; 
an inner container configured to hold the silicon sample and a volume of a solvent 
5 in which an acid in the acid solution is soluble; 

a stand configured to support the inner container above the acid solution in the 
outer container; and 

a lid configured to at least partially seal the outer container. 
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